Abstract. Combined Release and Radiation Effects
Using data from the GEOS 2 spacecraft, Gallagher et al. [1998] found that the local time of the maximum density in the trough at geosynchronous orbit (L = 6.6) to be related to Kp by LT = 0.145 Kp 2 -2.63 Kp + 21.86. This study presents models for the average density and variability of the plasmasphere and trough constructed using over eight noncontinuous months worth of plasma density data from
Combined Release and Radiation Effects Satellite (CRRES).
These results are then compared to the previously referred to models and measurements. Models were constructed to give the average of the density for the plasmasphere and trough for the 14 months between July 1990 and October 1991. Also models describing the standard deviation of the densities over that same period were constructed. These models were constructed using a bin size of 1 L shell by 1 local hour. This bin size allowed sufficient sampling in essentially all bins (see Figure 1 ) and allowed further binning by geomagnetic activity.
Methodology For approximately eight noncontinuous months between
In order to determine which data readings were plasmasphericlike and which were trough-like, an equation to represent the border between the two was constructed. In order to define "detached plasma" from the plasmasphere, Chappell [ 1974] set a minimum density for the detached plasma to be n = 100 ( 4 / L )-n.
We adopted a similar equation for the separation of plasmaspheric-like and trough-like readings for CRRES [Moldwin et al., 1994] no = 10 (6.6 / L) '4 (5)
Density readings at or above no for the given L shell were considered plasmaspheric-like. Readings below n b were considered trough-like. . The process of attempting to match a sinusoidal best fit curve to the CRRES data was done for the plasmasphere just as was done for the trough; however, the amplitudes of the curves computed were much smaller compared to the average density, the locations of the maxima were inconsistent from L shell to L shell, and in most cases a sinusoidal shape was not found.
the range before lowering to the maximum levels of the trough range. When CRRES moved further out, the density decreased to the minimum values predicted by the trough model. As CRRES passed apogee, the density began to increase and passed through the predicted trough average. However, during this time, the geomagnetic activity increased again to Kp = 9'. CRRES never encountered the plasmapause. Yet it should be noted that the density did slowly increase relative to the trough model and slowly moved back towards plasmasphere levels. This behavior is indicative of a refilling trough.
During the late night and early morning of July 22 and 23, 1991, respectively, the geomagnetic activity was moderate ( 3' a Kp a 5-). CRRES now had its apogee at 17 LT (Figure 7c 
